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tXVI. Se'quel to the Thoughts on the eonjlituent Parts of Water 
and Dephlogijiicated Air. In a fubfequeni Letter from Mr « 
James Watt, Engineer , to Mr. De Luc, F. R. S. 

Read May 6, 178% 

B EAR S I R.» Birmingham* 

■ April 30, 1784V 

O N re-confidering the fubje£t of: my letter to you of the 
26th of November laft, I think it neceftary to relume 
the fubjedt, in order to mention fome neceffary cautions to thole 
who may chufe to ref eat the experiments mentioned there, and 
|o point but lome circumftances that inay catlfe variations,in 
the refultSo 

|n experiments where the dephlogifticated air is to be dif* 
tilled from common or cubic nitre, thefe falts Ihould be puri¬ 
fied as perfectly as poffible, both from other falts and from, 
phlogiffic matter of any kind; otherwife they will produce 
iome nitrous air, or yellow fumes, which- will leflen the quan¬ 
tity, and, perhaps, debale the quality of the dephlogifticated 
air. If the nitre is perfectly pure, no yellow fumes are per¬ 
ceptible, until the alkaline part begins to aft upon the glafs of 
the retort, and even then they are very llightly yellow. 

When earthen retorts are ufed, and a large quantity of air is 
drawn from the nitre, it adts very much upon the retort, dif- 
folves a great part of it, and becomes very alkaline, retaining 
only a fmall part of its acid, at lead: only a fmall part which 
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Can be made appear in any of the known forms of that acid ? 
and unlefs retorts can be obtained of a true apyrous arid corn- 
pad porcelain, I ftiould prefer glafs retorts, properly coated* 
for making experiments for theprefent purpofe. 

In fome of my experiments the nitre was left in the retort 
placed in a furnace, fo that it took an hour or more to cool. 
In thefe cafes there was always a deficience of the acid part* 
which feemed, from fome appearances on the coating, either 
to have penetrated the hot and foft glafs, by paffing from par¬ 
ticle to particle, or to have efcaped by fmal'l cracks which hap¬ 
pened in the retort during the cooling. There was the leaft 
deficience of the acid when the diftillation was performed as 
quickly as was practicable, and the retort was removed from 
the fire immediately after the operation was finilhed. In order 
to fhorten the duration of the experiment, and confequently to 
leflen the aCtion of the nitre on the retort, it is advifable not 
to diftil above 50 ounce meafures of dephlbgifticated air from 
an ounce of nitre. The experiment has fucceeded beft when 
the retort was placed in a charcoal fire in a chafing-dilh or 
open furnace ; becaufe it is eafy in that cafe to flop the opera¬ 
tion, and to withdraw the retort at the proper period. 

When the dephlogifticated air is diftilled from the nitre of 
mercury, the folution ftiould be performed in the retort itfelf, 
and the nitrous air produced by the folution ftiould be caught 
in a proper receiver, arid decompofed by the gradual admiflion 
of common air through water ; and the water, which thus be¬ 
comes impregnated with the acid of the nitrous air, fhould be 
added after the procefs to the water through which the dephlo- 
gifticated air has pafleft. When the folution ceafes tb give any 
more nitrous air, the point of the tube of the retort fhould be 
railed out of the water; otherwife, by the condenfation of the 
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watery and acid vapours which follow, a partial exhauftion will' 
take place, and the receiving water will rife up into the retort 
and break it, or at lead: fpoil the experiment. A common re¬ 
ceiver, fuch as is ufed in diftilllng fpirit of nitre, fhould be 
applied, with a little water in it, to receive the acid fleam; and 
it fhould be kept as cool as can conveniently be done, as thefe 
fumes are very volatile. This receiver fhould remain as long 
as the fumes are colourlefs; hut when they appear, in the 
neck of the retort, of a yellow colour, it is a mark that the 
mercurial nitre will immediately produce dephlogiflicated air;, 
the receiver fhould then be withdrawn^ and an apparatus placed 
to receive the air. The refl of the procefs has been fufficiently 
explained in my former letter. 

The phlogiflicated nitrous acid, faturated by an alkali, will 
not cryflallize; and, if expofed to evaporation, even in the 
heat of the air, will become alkaline again, which fliews the 
weaknefs of its affinity with alkalies when diflolved in water*; 
a farther proof of which is, that it is expelled from them by 
all the acids, even by vinegar (which fa£t has been obferved 
by Mr. Scheele). I have obferved, that litmus is no teft of 
the faturation of this acid by alkalies ; for the infufion of lit¬ 
mus added to fuch a mixture will turn red, when the liquor 
appears to be highly alkaline, by its turning the infufions of 
violets, rofe leaves, and mod: other red juices, green. This 
does not proceed from the infufion of litmus being more fenfi- 
ble to the prefence of acids than other tefts; for I have lately 
difcovered a teft liquor (the preparation of which I mean to 
publifh foon) which is more fenfible to the prefence of acids 

* You have informed me, that Mr, Cavendish has alfo obferved this fad ; 
mud that he has mentioned it in a paper lately read before the Royal Society 5 but I 
had obferved the fad previous to my knowledge of his paper*. 
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thanlitmus is; but which turns green in the fame folution of 
phlogiflicated nitre that turns litmus red. 

The unavoidable little accidents which, have atte;vded>thefe- 
experiments, and which tend to render their refults dubious, 
have prevented me from relying on them as full proofs of the 
pofition that no acid enters into the. compofition of dephlogifli- 
cated air; though they give great probability to the fuppofi- 
tion. I have, therefore, explained the whole of the hypothefis 
and experiments-with the diffidence which ought to accompany 
every, attempt to account for the phenomena , of nature on 
other principles than, thofe which are commonly received by 
philofophers in general. And in purfuance of the fame mo¬ 
tives it is proper to mention, that the alkali employed to fatu- 
rate the phlogiflicated nitrous acid, was always that of tartar 
which is partly mild ; and I have not'examined whether highly 
phlogiflicated nitrous acid can perfectly expel fixed air from an 
alkali, though I know no fad which proves the contrary. It 
fhould alfo be examined, whether the fame-quantity of real 
nitrous acid is requisite to faturate a given quantity of alkali, 
when the acid is phlogiflicated, as is neceflary when it is de~ 
phlogiflicated; 

As I am informed that you have done me the honour to com¬ 
municate my former letter on thisfubjed to the Royal Society, 
I fhall be obliged to you to do me the fame favour in refped to*, 
the prefent letter, if you judge that it merits it. 

I. remain, &c. 


JAMES WATT* 



